The role of tyrosine kinase in Ca²⁺-independent contraction of the ropivacaine on rat aortic smooth muscle.
The tyrosine kinase signaling pathway plays an important role in the mediation of Ca²⁺ independent mechanisms of smooth muscle contraction. Several components of this pathway, including protein kinase C (PKC), p44/42 mitogen-activated protein kinase (p44/42 MAPK) and Rho-kinase are involved in Ca²⁺ independent mechanisms. Whether the tyrosine kinase pathway mediates vasoconstriction induced by the anesthetic ropivacaine remains unclear. The present study was designed to examine the role of tyrosine kinase in ropivacaine-induced, Ca²⁺-independent contraction of rat aortic smooth muscle. The effects of tyrosine kinase inhibitor on ropivacaine-induced contractile response were observed by isometric force measurement. The protein tyrosine phosphorylation, PKC, p44/42 MAPK, and membrane translocation of Rho-kinase were examined by Western blotting. Ropivacaine induced a concentration-dependent contractile response, and showed a number of effects on protein tyrosine phosphorylation. In this study, phosphorylation levels were shown to increase at lower concentrations of ropivacaine, but the levels decline at higher concentrations in rat aortic rings attenuated by the tyrosine kinase inhibitor genistein in a concentration-dependent fashion. Ropivacaine-induced phosphorylation of PKC and p44/42 MAPK and Rho-kinase membrane translocation were also significantly attenuated by genistein in similar decreasing manner as the PKC inhibitor bisindolylmaleimide I (Bis I) and the Rho-kinase inhibitor, Y27632, but to a lesser degree than that by the p44/42 MAPK inhibitor, PD 098059. Our results showed that the ropivacaine-induced, Ca²⁺ independent-mediated contraction of rat aortic smooth muscle is, in part, regulated by tyrosine kinase-catalyzed protein tyrosine phosphorylation.